a b s t r a c t
Intermittent mildly stressful situations provide opportunities to learn, practice, and improve coping with gains in subsequent emotion regulation. Here we investigate the effects of learning to cope with stress on anterior cingulate cortex gene expression in monkeys and mice. Anterior cingulate cortex is involved in learning, memory, cognitive control, and emotion regulation. Monkeys and mice were randomized to either stress coping or no-stress treatment conditions. Profiles of gene expression were acquired with HumanHT-12v4.0 Expression BeadChip arrays adapted for monkeys. Three genes identified in monkeys by arrays were then assessed in mice by quantitative real-time polymerase chain reaction. Expression of a key gene (PEMT) involved in acetylcholine biosynthesis was increased in monkeys by coping but this result was not verified in mice. Another gene (SPRY2) that encodes a negative regulator of neurotrophic factor signaling was decreased in monkeys by coping but this result was only partly verified in mice. The CACNG2 gene that encodes stargazin (also called TARP gamma-2) was increased by coping in monkeys as well as mice randomized to coping with or without subsequent behavioral tests of emotionality. As evidence of coping effects distinct from repeated stress exposures per se, increased stargazin expression induced by coping correlated with diminished emotionality in mice. Stargazin modulates glutamate receptor signaling and plays a role in synaptic plasticity. Molecular mechanisms of synaptic plasticity that mediate learning and memory in the context of coping with stress may provide novel targets for new treatments of disorders in human mental health.
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Introduction
Deleterious effects of stress are well recognized in disorders of human mental health. Severe chronic stress is a risk factor for major depression and anxiety disorders (Charney & Manji, 2004; Duman, 2009; Heim, Shugart, Craighead, & Nemeroff, 2010; Krishnan & Nestler, 2008) . Fewer studies have addressed the discovery that mild but not minimal nor severe stress exposure promotes subsequent coping and emotion regulation as described by U-shaped functions (Russo, Murrough, Han, Charney, & Nestler, 2012; Sapolsky, 2015; Seery, Holman, & Silver, 2010) . In addition to the qualities or intensities of stress exposure, temporal aspects further contribute to the production of stress vulnerability versus resilience (Burchfield, 1979) . Chronic or prolonged stress leads to vulnerability (Brosschot, 2010) whereas intermittent stress exposures interspersed with undisturbed periods of recovery provide repeated opportunities to learn, practice, and improve coping with subsequent gains in emotion regulation and resilience (Brockhurst, Cheleuitte-Nieves, Buckmaster, Schatzberg, & Lyons, 2015; Lee, Buckmaster, Yi, Schatzberg, & Lyons, 2014; Lyons, Parker, Katz, & Schatzberg, 2009; Lyons et al., 2010) .
Recently we found that learning to cope protects monkeys against subsequent stress induced deficits in behavior on tests of emotionality and diminishes the hypothalamic-pituitary-adrenal (HPA) axis neuroendocrine stress response (Lee et al., 2014) . Similar learning to cope effects were then found for mice monitored on tail-suspension, open-field, and novel object-exploration tests (Brockhurst et al., 2015) . Experimental learning to cope training sessions increase adult monkey hippocampal neurogenesis and alter the expression of genes involved in cell proliferation and survival (Lyons et al., 2010) . Gene expression profiles for prefrontal brain regions are also modified by stress in monkeys (Karssen et al., 
